C linicians and researchers alike have long noted the prevalence of personality pathology in individuals with MDD. Indeed, the clarification of the personality features associated with major depression, and the implications of these associations for the understanding and care of major depression, have been the focus of much empirical work. Which personality features are common to individuals with MDD? What is the causal significance of this cooccurrence? Can clinicians make use of personality information during the assessment or treatment of depressed individuals? This review aims to shed some light upon these questions, through a review of personality models and their associations with major depression, the etiological connections that may underlie these associations, and the implications that personality may have for the diagnosis W La Revue canadienne de psychiatrie, vol 53, no 1, janvier 2008 14
Individuals with MDD are characterized by higher rates of PDs, as compared with nondepressed samples. Methodological differences between studies, however, including method of assessment and sample characteristics, have resulted in widely varying estimates of this comorbidity, ranging from about 15% to 95%, with little consensus on the specific PDs most commonly exhibited by this population. In an early review, Corruble et al 3 argued that antisocial, borderline, histrionic, and schizotypal PDs are particularly common among depressed samples. In contrast, Skodol and colleagues 4 proposed that the most rigorous studies found elevated levels of borderline, avoidant, and dependent PDs in depressed individuals. A more recent investigation suggested that while all PDs are elevated among depressed samples, paranoid and obsessive-compulsive PDs have the highest prevalence. 5 The relation between depression and PDs may further vary with the specific type of depression studied. For example, there is evidence that individuals with early-onset depression are more likely to have a comorbid PD, compared with those with late onset, as are those with atypical features, compared with those without. 6, 7 Thus, whereas there is a general consensus that PDs are elevated among those with MDD, the extent and pattern of this comorbidity is not yet clear.
Using an alternative approach to the DSM system, Akiskal 8 proposed that mood and personality pathology combine to produce patterns of chronic symptoms, termed "subaffective personalities." He developed a system of affective temperaments corresponding to Axis I mood disorder categories (such as depressive and cyclothymic) that have been identified in clinical and nonclinical samples in several cultural groups and in cross-sectional and longitudinal research. 9, 10 An adaptation of his original criteria for depressive personality is included in Appendix B of DSM-IV as depressive PD, which describes an early-onset and long-lasting set of traits resembling descriptions of chronic, mild depression. As currently defined, a depressive PD diagnosis is suggested if individuals meet the general criteria for a PD while also presenting with 5 of the following 7 traits: usual mood is dominated by dejection, gloominess, cheerlessness, joylessness, and unhappiness; self-concept centres around beliefs of inadequacy, worthlessness, and low self-esteem; critical, blaming, and derogatory toward self; brooding and given to worry; negativistic, critical, and judgmental toward others; pessimistic; and prone to feeling guilty or remorseful. 2 The criteria for depressive PD also specify that a diagnosis is precluded if dysthymic disorder is present.
A major criticism of PDs is their extensive diagnostic overlap and comorbidity with each other. Depressive PD has been further faulted for its overlap not only with other PDs but also with dysthymic disorder. [11] [12] [13] In addition to the descriptive similarities,a wide range of overlap rates were reported, ranging from a low of 19%, to a high of 95%, with an average of around 50%. 4, [13] [14] [15] [16] [17] [18] [19] [20] [21] Statistical modelling techniques have suggested that while the criterion sets for depressive PD and dysthymic disorder can be empirically separated, the best results are obtained when the 2 psychological symptoms of dysthymic disorder are considered to be part of both categories. 13, 20, 21 These 2 symptoms-low self-esteem and feelings of hopelessness-are present in the overwhelming majority of overlapping cases. 22 Indeed, researchers are increasingly arguing that the PDs are inherently flawed categories. 23 Concerns include difficulties with differentiating the traits of the various disorders, low levels of interrater agreement, unacceptable overlap rates, a lack of utility and comprehensiveness in the system as a whole, as well as the fundamental assumption that PDs are discrete categories. [24] [25] [26] [27] [28] [29] Many of these problems are the result of imposing a categorical system on dimensional phenomena. 30 A dimensional model of personality, then, appears to be more compatible with phenomenological, biological, and genetic evidence. Within such a model, a flawed category such as depressive PD could be reconceptualized as a clinically relevant personality dimension, with descriptive, clinical, and perhaps even biogenetic links with depression. 22 The question remains, however, as to the configuration of abnormal traits in an overarching system and the positions of individual constructs within such a system. It is to this issue that we now turn.
Personality Dimensions
A variety of dimensional models have been developed to characterize personality features of clinical relevance. 31 These models are frequently hierarchical, composed of higher-order, broad trait domains (for example, neuroticism) and lower-order, narrow traits known most commonly as facets (such as angry hostility). Models of pathological personality have largely been developed through the identification of dimensional personality traits underlying the PDs, for example, through the factor analysis of PD criteria and associated features. Three of the most popular models resulting from this strategy are assessed by the Dimensional Assessment of Personality Pathology, 32 the Schedule for Nonadaptive and Adaptive Personality, 33 and the Personality Psychopathology Five. 34 Akiskal proposed a more specific model that focuses primarily on the border between personality and affective disorder and includes Axis I and II PD features (this model is principally assessed by the Affective Temperament Schedule of Memphis, Pisa, Paris and San Diego). 35 In contrast, models of universal "normal-range" personality traits were developed independently from the current diagnostic system. These models have originated from varied paradigms, such as neuropharmacological and neuroanatomical investigations (for example, the Seven-Factor Psychobiological Model of Temperament and Character) 36 and factor analyses of trait descriptors found within language (for example, the Five-Factor Model). 37 The traits of such universal models are considered pathological when they are extreme and associated with significant distress and (or) impairment. 38 See Table  1 for a list of the current, most widely used measures of such dimensional models of personality.
Compared with the PDs, the power of dimensional models of personality lies not only in their improved reliability and validity but also in their capacity for integration. Although these models have originated across fields of psychological W La Revue canadienne de psychiatrie, vol 53, no 1, janvier 2008 16
In Review inquiry, they have more similarities than differences. 39 Models of pathological personality appear to be best understood in terms of 4 of the 5 domains of the Five-Factor Model. 39, 40 Further, models of pathological and normal personality, as assessed in clinical and healthy populations, appear to share a hierarchical factor structure 41 that can be modelled as a hierarchy branching from 2 overarching "supertraits" (for example, externalizing and internalizing trait domains) to 5 broad domains resembling those of the Five-Factor Model (such as extraversion and neuroticism), and finally to numerous, more specific traits (such as gregariousness and selfconsciousness). 42 Thus, the Five-Factor Model in particular appears to demonstrate considerable promise as an integrating framework, as it not only adequately captures the content of pathological and normal models of personality but also has demonstrated psychometric soundness in clinical populations and clinical utility in the discrimination between psychiatric conditions. [43] [44] [45] Table 1 is organized with reference to these 5 broad domains.
Individuals with MDD differ from nondepressed individuals upon measures of dimensional personality traits. Depressed individuals demonstrate elevated levels of broad traits such as neuroticism, negative emotionality, negative affectivity, and harm avoidance, as well as more specific vulnerability factors such as self-criticism, dependency, and perfectionism. [46] [47] [48] They further display reduced extraversion, positive emotionality, positive affectivity, and novelty seeking, as well as conscientiousness (see Bagby and Ryder 49 and Enns and Cox 50 for reviews). These and related traits reliably differ by 1 to 2 standard deviations in depressed individuals, compared with healthy individuals.
Etiology of Relations
Regardless of whether PDs or dimensions are used to characterize personality features of depressed individuals, there are 4 principal etiological models to account for observed relations between personality and MDD. [51] [52] [53] [54] These models differ in the proposed relation between personality and depression, particularly the factors judged to be causally responsible for the comorbidity between personality features and MDD. These models are neither exhaustive nor mutually exclusive; indeed, a single model is unlikely to fully account for the complex association between personality and depression. See Figure 1 for a depiction of the following etiological models.
Vulnerability Model. This model posits that personality features predispose individuals to develop MDD. By this view, personality constructs increase the likelihood that MDD will develop, and thus act as risk factors for this disorder. To use neuroticism as an example, this model would propose that individuals with high levels of neuroticism have a higher Pathoplasty Model. This model proposes that personality features impact the way in which MDD is expressed. More specifically, personality affects the onset, severity or course of MDD, including response to treatment. Within this model, while neuroticism may not necessarily increase the likelihood that MDD will develop, high levels of neuroticism result in greater levels of severity and chronicity of this disorder, as well as a more negative prognosis.
Complication/Scar Model. This model suggests that MDD leads to personality change. This model maintains that MDD influences personality, either transiently (the Complication Model) or permanently (the Scar Model). The former posits that personality trait change is a concomitant of MDD and will resolve with remission. In contrast, the latter posits that personality trait change due to MDD is fundamental and long-lasting. By this account, high levels of neuroticism are the result of MDD, which resolve with the disorder (complication) or remain elevated following remission (scar).
Spectrum Model. This model asserts that an underlying dimension or continuum exists, extending from normal processes to mild, moderate, and severe pathological processes. Normative personality features represent normal processes, whereas pathological personality features represent a subclinical manifestation of psychopathology. Within this model, a dimension spans from normative levels of neuroticism, to elevated levels often associated with subclinical depressive symptoms and severe levels typically associated with clinically significant pathology known as MDD. Thus, this dimension accounts for normal and pathological personality as well as MDD, which are related to each other by degree rather than kind. The longitudinal association between each personality construct related to MDD must be investigated to determine the propriety of each of these models to characterize that relation. However, the stability of each personality construct must be initially established before the stability of personality in the context of depression can be explored to elucidate these causal links.
Stability and Change

Stability of Personality Disorders
As outlined by the DSM-IV, 2 PDs involve maladaptive patterns of thoughts, moods, and behaviours present from adolescence or early adulthood and stable throughout adult life. However, the DSM-IV provides little research evidence regarding such a course within the PDs, noting only that several disorders (that is, antisocial, borderline, and avoidant PDs) may remit with advancing age. Nevertheless, the putative rationale for the inclusion of PDs upon a separate axis within the current diagnostic system is an effort to ensure that such long-standing personality features are not overlooked in the presence of more florid, episodic Axis I disorders, clearly suggesting that the PDs are characterized by high, long-term stability.
In fact, estimates of the stability of PDs have varied widely. [55] [56] [57] Most research conducted in this area is characterized by various methodological flaws, including limited sample size, high attrition rates, short follow-up periods, inadequate assessment methods (including unstandardized assessment instruments and limited attention to interrater reliability), inadequate characterization of comorbid Axis I and II conditions, and the absence of appropriate control groups. Further, very little research attention has been dedicated to PDs beyond borderline or antisocial. These limitations clearly compromise the ability of this research to establish the stability of the PDs; keeping this caveat in mind, early empirical work demonstrated only modest to moderate stability of the PDs, and substantial improvement and remission over time.
More recent longitudinal research has bolstered these early findings 58 and has suggested that "stability does not provide a meaningful distinction between Axis I and II disorders." 59, p 379 Test-retest studies of PD diagnoses have been increasingly augmented with larger-scale longitudinal studies with multiple assessments including dimensional as well as categorical measures of personality disorder features. Preliminary research from the Longitudinal Study of Personality Disorders (LSPD) suggests considerable stability in PD features. 60 Subsequent research, however, has used more fine-grained methods of analysis to investigate PD stability in individual patients, yielding a more complex picture. Individual growth curve analysis is a technique that allows the researcher to study changes in individual study participants over time. This approach to the LSPD data revealed considerable individual-level variability in PD features, directly contradicting the assumption that such features are enduring. More specifically, these changes were "typically and uniformly in the direction of decreasing personality disorder features over time." 61, p 1021 The Collaborative Longitudinal Study of Personality Disorders, meanwhile, has suggested that PD features may be "hybrids," including pervasive, enduring, trait-like criteria along with intermittent, transient, state-like criteria. 62 These 2 types of criteria differ in prevalence and stability, and may contribute to the understanding of the differential and mean-level stability demonstrated in previous studies.
Stability of Personality Traits
As discussed, limitations in the PDs, such as diagnostic overlap and heterogeneity, resulted in greater attention toward dimensional conceptualizations of personality pathology. However, there are various ways in which to conceptualize the consistency or stability of personality dimensions at the group and the individual level (see Figure 2 for an illustration of the various types of stability). First, there are 3 group-level types of consistency, the first 2 of which are most familiar to researchers. Absolute or mean-level stability is the extent to which a group changes upon a trait over time, typically assessed with group comparisons. For example, the change in a patient group's average neuroticism levels from pretreatment to posttreatment provides an estimate of how patients changed upon this trait on the whole. Differential or rank-order stability is the extent to which relative differences among individuals within a group are maintained over time, typically assessed with test-retest correlations. In this case, the correlation between a patient group's pretreatment neuroticism and posttreatment neuroticism results in an estimate of the extent to which the patients changed upon this trait over time, relative to each other. Structural or factorial stability is the extent to which the covariation among traits within a group change over time, typically assessed with structural equation modelling. For example, the extent to which associations between neuroticism and other variables changed from pretreatment to posttreatment provides an estimate of structural stability.
Second, there are 2 further indices of consistency that study the individual person rather than the overall sample. Intraindividual or individual-level stability is the extent to which any individual changes on a given trait over time, assessed with a variety of techniques including individual growth curve analysis techniques. 63, 64 This type of stability provides information regarding the number of patients who remain stable or who change on neuroticism from pretreatment to posttreatment, and in the case of more advanced statistical techniques, the rate and extent of such change. Ipsative stability is the extent to which the ordering and organization of traits within an individual change over time, requiring the assessment of the elevation, scatter, and shape of individual trait profiles over time. This type of stability provides an estimate of how extremity, variability, and patterns of elevations upon multiple traits change from pretreatment to posttreatment within specific individuals.
James, 65 and more recently McCrae and Costa, 66 proposed that personality traits are essentially fixed by age 30. Indeed, empirical work has demonstrated that personality traits are characterized by high group-level stability, as demonstrated by high absolute, differential, and structural stability. [67] [68] [69] In a recent metaanalysis, Roberts and DelVecchio 70 demonstrated that personality exhibits high levels of consistency across the lifespan, which increases linearly until about age 50, at a level allowing for continued, minor changes at advancing ages. "It appears then that traits are mostly consistent in adulthood, with some indication that they retain a dynamic quality." 70 In an innovative examination of the longitudinal stability of the PDs and the personality dimensions of the Five-Factor Model, Warner and colleagues 71 demonstrated that PDs and dimensional traits displayed high levels of rank order stability. More importantly, changes in traits significantly predicted changes in PDs, suggesting that the stability of the former underlies that of the latter. Indeed, this causal relation suggests that personality traits serve as the causal mechanism by which PDs are expressed. As noted by Warner and colleagues, 71 this pattern of results highlights the importance of research aimed toward understanding personality trait change, particularly in the context of treatment.
Personality Stability in the Context of Acute Symptom Change
As previously discussed, empirical work has demonstrated that personality functioning differs in individuals with MDD from that of healthy populations. These differences in personality functioning are reduced albeit not normalized with treatment, 72, 73 fuelling arguments that personality features in depressed populations are incidental to depression. 74 However, these changes in personality are only modestly associated with changes in depression, suggesting that the personality changes displayed over the course of treatment represent true personality change rather than biased self-descriptions or temporary behavioural changes. [75] [76] [77] Indeed, in a recent and comprehensive investigation of the stability of personality dimensions in individuals receiving treatment for MDD, De Fruyt and colleagues 78 demonstrated absolute change in the domains of the Five-Factor Model, again only explained to a small extent by change in depression. They further demonstrated differential and structural stability for all domains, as well as intraindividual and ipsative stability for 4 of the 5 domains.
Diagnostic Implications
Regardless of their causal connections, is it possible to utilize personality information in the diagnosis of individuals with MDD? Again, estimates of the cooccurrence of personality pathology and MDD vary considerably, owing in large part to differences such as patient population, assessment The consequence is to greatly increase the difficulty involved with integrating and understanding such information. 79 The specificity of relations between personality and MDD has been an area of some contention. 48 Evaluation of the links between personality and depression requires consideration of comorbidity-between personality pathology and other Axis I disorders and Axis II PDs, and moreover, between MDD and other Axis I disorders. [80] [81] [82] The association of Axis I and II disorders with dimensional personality traits such as neuroticism has spurred many researchers to suggest a move toward a hierarchical dimensional model incorporating trait and state psychopathology.
The emphasis upon the necessity of considering the comorbidities and continuities between Axis I and II 83 has resulted in the consideration of dimensions of behavioural and affective regulation that span traditional categorical boundaries. Siever and Davis 84 argued more than 15 years ago that phenomenological, genetic, and biological evidence suggests that 4 dimensions span all Axis I and II disorders: cognitiveperceptual organization, impulsivity-aggression, affective instability, and anxiety-inhibition. At the same time, Clark, Watson, and colleagues, 85 focusing upon the affective disorders, proposed that one general negative affectivity dimension accounted for the covariation of anxiety and mood, while 2 specific dimensions of low positive affectivity and physiological hyperarousal differentiated them. The intervening years have seen numerous additions and refinements to these initial proposals.
A recent article by Watson 86 proposed that sufficient information has accumulated regarding mood and anxiety disorders to allow for a grouping of disorders based on empirically demonstrated cooccurrence and covariation rather than rationally derived, shared, phenomenological features. His hierarchical model of Axis I affective disorders proposes a broad class of "emotional disorders," within which bipolar, distress, and fear disorders are located. Within this model, MDD is described as a distress disorder, owing in part to its strong associations with negative and low positive affectivity. Watson emphasizes that the specificity of any relation between these dimensions and disorders must be viewed as relative, however, as very few would be specific to a single disorder of the DSM-IV. Indeed, low positive affectivity is associated with several conditions such as social phobia, generalized anxiety disorder, and schizophrenia.
Treatment Implications
Can personality information be of assistance in the treatment of individuals with MDD? Indeed, there are a variety of ways in which personality features may play a role in the treatment of MDD. Personality features may mediate the relation between interventions provided and depressive symptomatology, such that personality change can be considered the way in which treatments exert their effects on outcome in MDD. Personality features may further moderate the relation between treatment and depressive symptomatology, such that particular personality features may be associated with treatment response in general or treatment response to specific types of treatment (see Figure 3 for an illustration of how these relations differ). Although the former model of influence has received little empirical attention to date, the latter idea has been explored using both PDs and dimensional traits.
Personality Disorders and Treatment Outcome
It has been long believed that PDs are associated with a poorer treatment outcome for individuals with MDD. 87 However, recent work has suggested that PDs might in fact not negatively impact prognosis as previously proposed. 88 In a recent review, Mulder 89 concluded that the impact of PD diagnosis upon treatment outcome in depressed samples varied widely with research design, and that the most methodologically robust studies demonstrated the least evidence of an association between PD and treatment outcome. This conclusion was bolstered by a subsequent metaanalysis of randomized control trials of pharmacotherapy by Kool et al, 90 but later contested by a metaanalysis of randomized control trials and case series by Newton-Howes et al. 91 Continuing empirical work, with sensitive statistical analyses are required 92 ; however, recent naturalistic 93 and controlled 94 studies suggest that a more optimistic view of the treatment outcome of MDD with comorbid PD may be justified.
Personality Traits and Treatment Outcome
It has similarly been long believed that certain personality traits are indicative of positive or negative prognosis in depression treatment. 37 Despite theorizing regarding what these types of associations might be, 95, 96 there has been little systematic, empirical investigation of the ability of personality traits to predict treatment outcome in general or to specific treatments. Indeed, the investigations that were conducted to date have involved various and frequently low levels of methodological control and statistical power. Further systematic investigations of how personality traits can contribute to the prediction of general and specific treatment outcome and, ultimately, treatment selection and optimization are thus required.
The empirical evidence for the associations between personality traits and treatment outcome is inconsistent at this time.
There is support for the idea that neuroticism, negative affectivity, and related constructs are associated with negative outcome to treatment in general. 89 More recent evidence indicates that this trait is a negative prognostic indicator for psychotherapy but not for pharmacotherapy, suggesting that the latter might be the preferred treatment for individuals high in this trait. Bagby and colleagues 97 suggested that individuals with elevated neuroticism might be too emotionally dysregulated to recruit the psychological resources required to fully engage in psychotherapeutic efforts. 97 Extraversion appears to be consistently associated with a more favourable outcome to treatment in general. 72, 98 Agreeableness has similarly exhibited a relation with positive treatment outcome, and more recently, a preferential response to psychotherapy, which is interpretive rather than supportive, and interpersonal rather than cognitive in orientation. [97] [98] [99] Some evidence exists to support associations linking both openness to experience and conscientiousness to general positive outcome; however, the majority of studies have failed to find such an association. 96, 100, 101 Clinical assessment has been criticized for the lack of empirical evidence for its practical value, such as contributing to favourable treatment outcomes. 102 There has simultaneously been a call for treatment selection to incorporate individual difference information. 103 The examination of personality trait relations with differential treatment response promises to develop explicit guidelines regarding how to make practical use of individual difference information during treatment selection, and thus provide an evidence-based way in which to tailor treatment selection to a particular patient.
Conclusions and Future Directions
A consideration of the relation between personality and depression requires attention to an abundance of theoretical, empirical, and methodological complexities. That said, theoretical and empirical work conducted to date converges on several broad conclusions, in response to the queries we posed at the outset.
Although empirical work does suggest that PDs are found at elevated levels within depressed samples, the prevalence of each specific PD within this population is indeterminate. This uncertainty may result from not only variations in research design but also the limited reliability and validity of the PD diagnoses themselves. Personality dimensions can be more reliably assessed, and appear to more validly reflect the variation found in phenomenological, biological, and genetic data. Empirical work consistently demonstrates that depressed individuals exhibit elevated levels of neuroticism and negative affectivity, and reduced levels of extraversion and conscientiousness.
A variety of causal models can account for the relation between personality and MDD. Longitudinal investigations of personality and depression are required to establish which of these etiological models is most appropriate. Such longitudinal relations may be more difficult to investigate among PDs, owing to their limited stability; however, personality dimensions have demonstrated considerable evidence of group-and individual-level stability, even in the context of acute symptom change. Indeed, personality changes over the course of treatment are only minimally associated with symptom reductions, suggesting that treatment results in meaningful personality change. While additional research is most certainly required, existing data is broadly consistent with vulnerability, pathoplasty, spectrum, and common cause models.
Personality features can be used to assist diagnosis; however, they are unlikely to provide definitive evidence for one diagnosis rather than another, owing to the range of specificity of the relations between personality and depression. For example, elevated neuroticism is found across a broad range of clinical disorders, while reduced extraversion is found across a more limited extent of pathology. Personality features have thus been used not only to assist diagnosis but also to inform potential modifications to the diagnostic system as a whole. The relation between personality and depression is complex, owing to the hierarchical relation between them, as well as other clinical conditions. Personality dimensions are on the forefront of discussions regarding how to improve diagnostic clarification, and may provide a useful way in which to understand and model the comorbidities among and between Axis I and II conditions. Personality features can be used to assist treatment. Various effective treatments for depression exist; however, a substantial proportion of individuals do not remit in response to the treatment they are offered. Increased attention is now paid to ways of optimizing the delivery of existing interventions through the determination of what works best for whom. For example, recent work has suggested that elevated levels of neuroticism may be a negative prognostic indicator for psychotherapy but not pharmacotherapy-suggesting that the latter may be the treatment of choice for individuals high in this trait. In contrast, elevated levels of agreeableness appear to be a positive prognostic indicator for psychotherapy, particularly of an interpersonal orientation-suggesting that this type of treatment may be preferred for those high in this trait. This line of research suggests that the assessment of personality characteristics may ultimately provide an avenue by which clinicians can provide empirically-based, patient-centred care-care that is appropriately sensitive to patient diversity as manifested in personality features.
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